6 7 8 SUPPLEMENTARY METHODS 1 Animals and experimental protocol 2 Female C57BL/6 mice, 8 to 10 weeks of age and free of murine specific pathogens, were 3 obtained from the Orient Bio Inc. (Seoungnam, Korea), housed throughout the experiments in 4 a laminar flow cabinet and maintained on standard laboratory chow ad libitum. All 5 experimental animals used in this study were under a protocol approved by the Institutional 6 Animal Care and Use Committee of the Chonbuk National University (CBU 2014-00030). 7 All mice received mixture of a total of 10 μg of Af crude antigen (Greer Laboratories) and 0.2 8 ml of incomplete Freund's adjuvant (Sigma-Aldrich) dissolved in normal saline. One-half of 9 this preparation was then deposited in the peritoneal cavity, and the remainder was delivered 10 subcutaneously. Two weeks later, mice received a total of 20 μg of Af antigens dissolved in 11 normal saline via the intranasal route. Four days after the intranasal challenge, mice received 12 20 μg of Af antigen dissolved in normal saline via the intratracheal route.
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was less than 5%. The mean number from the two investigators was used to estimate the cell 1 differentials.
2 3 PI3K enzyme activity 4 Whole lung tissues were homogenized in the presence of protease inhibitors to obtain 5 extracts of lung proteins. Protein concentrations were determined using the Bradford reagent 6 (Bio-Rad Laboratories Inc., Hercules, CA, USA). The amount of PIP3 produced was 7 quantified by the PIP3 competition enzyme immunoassay according to the manufacturer's 8 protocol (Echelon Inc.). The enzyme activity was expressed as pmol PIP3 produced in 1 ml of 9 lung tissue extract containing equal amounts of total protein. For the Af-specific IgE assay, 96-well immunosorbent plates were coated with Af antigen (10 13 μg/ml, Greer Laboratories) in carbonate-bicarbonate buffer (Sigma-Aldrich). After blocking 14 the plates with 1% bovine serum albumin (BSA) in PBS, serially diluted mouse serum was 15 added. The plates were incubated for two hours at 37 °C. Horseradish peroxidase (HRP)-16 conjugated goat anti-mouse IgE Ab (Bethyl Laboratories) was used to detect Af-bound IgE.
17
The plates were developed with tetramethylbenzidine substrate (Bethyl Laboratories), and the 18 reaction was stopped with H2SO4, and the absorbance was determined at 450 nm. Total serum 19 IgE was measured using a mouse Total IgE ELISA Kit (MD Bioproducts) according to the 20 manufacturer's protocol.
22
Isolation/primary culture of TECs 1 Murine TECs were isolated under sterile conditions. The epithelial cells were seeded onto 2 60-mm collagen-coated dishes for submerged culture. The growth medium, DMEM 3 (Invitrogen) containing 10% fetal bovine serum (FBS), penicillin, streptomycin, and 4 amphotericin B, was supplemented with insulin, transferrin, hydrocortisone, 5 phosphoethanolamine, cholera toxin, ethanolamine, bovine pituitary extract, and BSA. The 6 cells were maintained in a humidified 5% CO2 incubator at 37 C until they adhered. To 7 verify the role of PI3K- in the regulation of ER stress in Af-stimulated primary cultured 8 TECs, cells were treated with IC87114 (10 μmol/l) for two hours, then stimulated by Af 9 antigen (5 μg/ml) for additional 12 hours. After that, cells were harvested. Paraffin-embedded lung tissue sections were deparaffinized and hydrated. The sections or 10 Af-stimulated primary cultured murine TECs were fixed with ice cold methanol and 11 permeabilized in PBS containing 0.25% Triton X-100 for 10 minutes at room temperature and 12 washed three times with PBS. Subsequently, after antigen retrieval for 15 minutes at 37 ºC in 13 proteinase K (Dako, Glostrup, Denmark), nonspecific bindings were blocked with 1 BSA 14 (Sigma-Aldrich) in PBS containing 0.05% Tween 20 for one hour. Specimens were then 15 incubated in a humidified chamber for two hours at room temperature with an antibody to 16 GRP78 (Santa Cruz Biotechnology, Dallas, TX, USA) and antibody to CHOP (Santa Cruz 17 Biotechnology). For the detection of each binding antibody to GRP78 or CHOP, Alexa Fluor 18 488 (green) labeled donkey anti-goat IgG and Alexa Fluor 594 (red) labeled goat anti-rabbit 19 IgG (Invitrogen) in 1% BSA were loaded for one hour at room temperature in dark, 20 respectively. After the specimens were washed, nuclei were stained using DAPI (Invitrogen). Lungs were removed and homogenized in two volumes of buffer A (50 mmol/l Tris-HCl, pH 15 7.5, 1 mmol/l EDTA, 10% glycerol, 0.5 mmol/l DTT, 5 mmol/l MgCl2, and 1 mmol/l PMSF) 16 containing protease inhibitor cocktails. The homogenates were centrifuged at 1,000  g for 15 17 minutes at 4 C. The pellets were washed twice in the buffer A, resuspended in buffer B (1.3 18 mol/l sucrose, 1.0 mmol/l MgCl2, and 10 mmol/l potassium phosphate buffer, pH 6.8) and 19 then pelleted at 1,000  g for 15 minutes. The pellets were suspended in the buffer B with a 20 final sucrose concentration of 2.2 mol/l and centrifuged at 100,000  g for one hour. The 21 resulting pellets were washed once with a solution containing 0.25 mol/l sucrose, 0.5 mmol/l 22 MgCl2, and 20 mmol/l Tris-HCl, pH 7.2, and centrifuged at 1,000  g for 10 minutes. The 23 8 pellets were solubilized with a solution containing 50 mmol/l Tris-HCl, pH 7.2, 0.3 mol/l 1 sucrose, 150 mmol/l NaCl, 2 mmol/l EDTA, 20% glycerol, 2% Triton X-100, 2 mmol/l PMSF, 2 and protease inhibitor cocktails. The mixture was kept on ice for one hour with gentle stirring 3 and centrifuged at 12,000  g for 30 minutes. The resulting supernatant was used as soluble 4 nuclear proteins for analysis of NF-кB p65, ATF-4, and XBP-1. The protein levels were 5 analyzed by Western blotting using antibody to NF-кB p65 (Millipore, Billerica, MA, USA), 6 antibody to ATF-4 (Santa Cruz Biotechnology), antibody to XBP-1 (Santa Cruz 7 Biotechnology), and antibody to lamin B1 (Santa Cruz Biotechnology) as described above. Airway responsiveness to methacholine 21 Anesthesia was achieved through intraperitoneal injection of 45 mg/kg body weight of 22 sodium pentobarbital. The trachea was then exposed through midcervical incision, 1 tracheostomized, and an 18-gauge metal needle was inserted. Mice were connected to a 2 computer-controlled small animal ventilator (flexiVent, SCIREQ, Montreal, Canada). The 3 mouse was quasi-sinusoidally ventilated with nominal tidal volume of 10 ml/kg body weight 4 at a frequency of 150 breaths/minute and a positive end-expiratory pressure of 2 cm H2O to 5 achieve a mean lung volume close to that during spontaneous breathing. This was achieved by 6 connecting the expiratory port of the ventilator to water column. Methacholine aerosol was 7 generated with an in-line nebulizer and administered directly through the ventilator. To 8 determine the differences in airway response to methacholine, each mouse was challenged 9 with methacholine aerosol in increasing concentrations (5.0 to 50 mg/ml in saline). After each 10 methacholine challenge, the data of calculated Rrs were continuously collected. Maximum 11 values of Rrs were selected to express changes in airway function, which was represented as a 12 percentage change from the baseline after saline aerosol. Human lung tissue sections came from regional bank of biospecimen in Chonbuk National 
